Nearly seven years have passed since the last recession ended in November 2001.That recession was characterized by an unwinding of excess business investment in the aftermath of a burst U.S. stock market bubble (see Lansing 2003a) . During the early years of the recovery, an accommodative interest rate environment provided stimulus to the housing market. To keep initial monthly payments affordable for the large influx of new and often credit-impaired homebuyers, the lending industry marketed a range of "exotic" mortgage products, for example, loans requiring no down payment or documentation of income, monthly payments for interest-only or less, and adjustable rate mortgages with low introductory "teaser" rates that reset higher over time. House prices rose faster in areas where exotic mortgages were more prevalent (see Tal 2006) , suggesting, ironically, that the new lending products may have actually harmed affordability by fueling the price run-up.
From 2001 to 2006, house prices rose much faster than the underlying fundamentals, as measured by rents or household income. Equity extracted from rapidly appreciating real estate yielded hundreds of billions of dollars per year in spendable cash for households, providing significant support for U.S. consumption.The consumption boom was accompanied by a parabolic rise in household debt relative to income and a decline in the personal saving rate (see Lansing 2005) .
House prices peaked in 2006 and have since reversed course dramatically.The bursting of the housing bubble has been followed by a sharp rise in delinquencies and foreclosures, massive write-downs in the value of mortgage-backed securities and derivatives, the collapse of a number of large financial institutions, and, most recently, a serious financial crisis prompting unprecedented government intervention in U.S. private capital markets.
An important unsettled question in economics is whether policymakers should take deliberate steps to prevent or deflate asset price bubbles (see Lansing 2003b) .Those who advocate leaning against bubbles point out that excessive asset prices can distort economic and financial decisions, creating costly problems that can take many years to dissipate. Others argue that it is difficult for policymakers to detect a bubble in real time, and that policies intended to prick a suspected bubble could send the economy into a recession, thereby forgoing the benefits of the boom that might otherwise continue.
In light of the severe economic fall-out from recent bubble episodes, this Economic Letter examines the potential role of monetary policy in responding to asset prices.
Monetary policy and the Taylor rule
Central banks' goals are to keep inflation low while promoting sustainable growth and full employment. Policymaker behavior is typically modeled in the form of a "Taylor rule," whereby a short-term nominal interest rate (the federal funds rate) is adjusted in response to inflation and some measure of real economic activity. Using such a framework, Taylor (1999) shows that estimated versions of the Fed's policy rule can help account for the "Great Inflation" of the 1970s and the period of good economic performance in the 1980s and 1990s. Specifically, he finds that the estimated response of the federal funds rate to inflation in the 1970s is smaller than the estimated response in the 1980s and 1990s. In retrospect, it appears that the "policy mistake" of the 1970s was that the funds rate remained too low for too long as inflation continued to rise. Taylor (2007) extends this type of analysis to more recent Fed policy actions. He concludes that, from 2003 to 2006, "the federal funds rate was well below what experience during the previous two decades of good economic performance…would have predicted." Figure 1 plots an estimated version of the Taylor rule using monthly data from January 1987 to September 2008.The estimated rule is constructed by regressing the federal funds rate on a constant, the 12-month percent change in the core personal consumption expenditures price index, and the unemployment gap, i.e., the percentage point difference between the natural rate of unemployment and the prevailing unemployment rate. The natural rate series is constructed by the Congressional Budget Office.
The figure shows that the estimated rule does a good job of accounting for broad movements in the actual funds rate over the past two decades. However, the actual funds rate is consistently above the estimated rule from 1995 to 1998, and consistently below the estimated rule from 2003 to 2008. Focusing on the FRBSF ECONOMIC LETTER Number 2008 -34, October 31, 2008 Monetary Policy and Asset Prices latter period, the threat of deflation following the bursting of the stock market bubble was cited at the time as justification for the low level of the funds rate in 2003. Taylor (2007) uses a statistical model of new housing starts to argue that the deviation of the funds rate below the path predicted by previous Fed policy behavior contributed to the housing boom. Moreover, he argues that even after the funds rate started rising in 2004, long-term interest rates remained low because the bond market perceived that the Fed's response to inflation had permanently shifted. According to Taylor, a higher funds rate path would have avoided much of the housing boom, such that the subsequent reversal and resulting financial market turmoil would have been less severe.
The Taylor rule augmented with stock market variables
If stock market investors react to the same observations about the economy as do policymakers, then special factors that are relevant to monetary policy, such as the threat of deflation in 2003 or the recent financial crisis, can perhaps be captured by observed movements in stock prices. Along these lines, Figure  2 plots an augmented version of the estimated policy rule that includes two additional explanatory variables: (1) the percentage change in the S&P 500 stock index over the prior 12 months, and (2) the prior-month level of the S&P 500 stock index. As in Lansing (2003b) , the use of data from prior months helps ensure that the direction of causation runs from the stock market to the funds rate, and not vice versa. The figure shows that the inclusion of the stock market variables significantly improves the fit of the estimated rule, particularly from 2006 through the end of the data sample in September 2008. However, even after controlling for special factors that show up in stock prices, the actual funds rate path continues to deviate below the estimated policy rule path from 2003 to 2005.
Should monetary policy lean against bubbles?
It remains controversial whether a higher funds rate path from 2003 onwards could have prevented the housing bubble and its subsequent fallout. More generally, there is a wide range of views about whether central banks should take deliberate steps to prevent or deflate asset price bubbles.
One view, summarized by former Fed Chairman Greenspan (2004) , is that central banks should not attempt to prick a suspected bubble, but rather they should follow a "strategy of addressing the bubble's consequences rather than the bubble itself."This view is predicated on the idea that it is difficult for policymakers to identify a bubble in real time. Others have countered that central banks already respond to economic variables that are difficult to measure in real time, such as the level of potential GDP. Moreover, Borio and Lowe (2002) argue that bubbles can be identified in real time if central banks expand their view beyond asset prices to include other variables that signal a threat to financial stability. In an exhaustive historical study of financial market bubbles in many countries, they find that episodes of sustained rapid credit expansion, booming stock or house prices, and high levels of investment are almost always followed by periods of stress in the financial system. According to the authors, "If the economy is indeed robust and the boom is sustainable, actions by the authorities to restrain the boom are unlikely to derail it altogether. By contrast, failure to act could have much more damaging consequences, as the imbalances unravel" (p. 26).
Regulatory policy and bubbles
Beyond the setting of short-term nominal interest rates, a broader view of monetary policy includes regulatory oversight of financial institutions. Throughout history, asset price bubbles have typically coincided with outbreaks of fraud and scandal, followed by calls for more regulation once the bubble has burst (see Gerding 2006) . Recent bubble episodes are no different. If a goal of financial regulation is to prevent fraud, and as history attests, asset price bubbles are typically associated with fraud, then one could argue that financial regulators at central banks should strive to prevent bubbles.
According to Mishkin (2008) , financial regulators at central banks may have a greater likelihood of identifying a credit-fueled bubble in real time because "they might have information that lenders have weakened their underwriting standards and that credit extension is rising at abnormally high rates." He argues that "financial developments might then lead policymakers to consider implementing policies to…help reduce the magnitude of the bubble." During the recent housing bubble, underwriting standards were weakened and credit extension did rise at abnormally high rates, resulting in rapid growth of subprime mortgage lending. In the aftermath of the burst housing bubble, financial regulators are now taking steps to strengthen the integrity of underwriting, appraisal, and credit-rating procedures.
Conclusion
In the years following the 2001 recession, the booming U.S. housing market was a powerful stimulating force for the U.S. economy. Consumers extracted equity from their homes to pay for all kinds of goods and services, while the personal saving rate approached zero. Hundreds of thousands of new jobs were created in residential construction, mortgage banking, and real estate. Ample liquidity and easy lending practices drew in waves of new buyers who had previously been shut out of the housing market. Strong demand for starter homes allowed existing owners to move up to bigger houses with bigger mortgages.The reversal of this stimulus is now exerting a significant drag on household spending, employment, and GDP growth.
The painful unwinding of bubble-induced excesses, first with the U.S. stock market in the early 2000s, and now with the U.S. housing market, has spurred debate about the appropriate response of monetary policy to asset price movements-either on the upswing or the downswing. Important unsettled questions remain about whether central banks should lean against asset price bubbles and the degree to which central banks should attempt to mitigate the economic fallout from speculative losses. In any case, further research on the links between monetary policy and asset prices is needed.
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